On the Systematic Method to Enhance the Epiphany Ability of Individuals  by Chen, Ailing et al.
 Procedia Computer Science  31 ( 2014 )  740 – 746 
1877-0509 © 2014 Published by Elsevier B.V. Open access under CC BY-NC-ND license. 
Selection and peer-review under responsibility of the Organizing Committee of ITQM 2014.
doi: 10.1016/j.procs.2014.05.322 
ScienceDirect
Available online at www.sciencedirect.com
2nd International Conference on Information Technology and Quantitative Management, 
ITQM 2014 
On the Systematic Method to Enhance the Epiphany Ability of 
Individuals  
Ailing Chen a* Wei Liub Zhihui Wuc Jun Zhang d 
ad Hebei Chemical & Pharmaceutical College, Shijiazhuang, 050026, China 
b Beijing Forestry University Beijing, 100083 ,China 
c Chengdu Aeronautic Polytechnic , Chengdu ,610100,China 
Abstract 
Epiphany is a crucial stage in the process of creative thinking. The prototype heuristic theory has proved that the 
individual epiphany ability depends on the individual’s ability to get out of the fetter of mental fixation, activate the 
prototype and acquire the key heuristic information from the activated prototype. Based on this theory, this present 
research combines the findings of extenics, TRIZ and theory of creativity to have developed a systematic method on 
enhancing individual epiphany ability. Supported by information technology, the method takes theory of creativity as its 
methodology, extension strategy generation as its framework, element theory its database and knowledge management its 
feedback chain. The research aims to cultivate creative thinking and eventually enhance the creativity of individuals. 
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1. Introduction 
Now we live in an era when creativity is everything. Creativity is defined as the ability to generate 
innovative and valuable ideas or works1. During the process, creativity manifests itself in the form of creative 
thinking. Epiphany is a crucial stage in creative thinking for the final innovative idea or work heavily relies on 
epiphany. 
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To creatively solve a problem, one has to break the existing mental fixation, examine the problem from a 
new perspective and find a novel and effective solution to the problem. Chinese scholar Zhang Qinglin and his 
colleagues combining with the case studies on how prototype heuristics elicits creative thinking made by others 
in this field, have raised the prototype heuristic theory of epiphany and illustrated it with the study of cognitive 
mechanism and brain mechanism2. Zhang’s research has provided guidance for the further study of enhancing 
individual epiphany ability. By integrating the relative theories in extenics, TRIZ and theory of creativity and 
making use of information technology such as data mining and knowledge management, the present research 
intends to construct an element base to enhance individual ability to collect, process, exchange, extend and 
mine data and eventually form a new effective information processing model that facilitates prototype 
activation. It is hoped that by employing extenic analysis and extenic transformation, the research can help 
break the stereotyped way of thinking and find a formalized, popular and systematic method to enhance 
epiphany ability and individual creativity as a whole. 
2. Literature review on epiphany cognitive mechanism home and abroad 
2.1 Definition of epiphany 
    One of the characteristics of creative thinking is its suddenness3. When one comes upon an impasse, where 
he becomes stuck and frustrated by a problem, a new idea or concept suddenly arises and everything is settled, 
which is so-called epiphany or insight4. Epiphany is the process of solving a problem suddenly, instinctively 
and clearly5. Epiphany consists of three elements: first, abandoning the old ineffective thoughts (i.e. 
breaking mental fixation); second, formulating the new and effective thoughts (forming the new novel 
association)6; third, experiencing the intense thrilling feeling of “Aha” 7. 
2.2 Studies on the cognitive mechanism of epiphany 
In terms of the experimental studies on epiphany, overseas researchers hold two different opinions: they 
mainly discuss the cognitive process of epiphany from the perspective of information processing. One is the 
representation change theory, represented by Simon and Kaplan8; the other is the progress monitoring 
theory, represented by Ormerod and Chronicle9. ķ According to the representation change theory, when 
one encounters a problem, one would first represent the problem according to the clues given and try to 
search a solution in the corresponding domain. If no solution is found in this domain, a new way to 
represent the problem will be pursued, which makes the meta-level space necessary as there exist many 
potential representations. Once a proper representation is found, there comes epiphany. ĸ According to the 
progress monitoring theory, two factors are decisive in the insight problem solving: constraints , mental 
fixation and the driving force for the individual to find an alternative solution. The individual will decide 
some seemingly effective and necessary criteria to monitor the effectiveness of every step according to the 
goal state. Once the individual realizes that all the means can’t meet the criteria, he/she will have a sense of 
criterion failure and a driving force will be elicited to relax the constraints and find alternative solutions.  
The two theories have illuminated the essence of epiphany, but failed to reveal how to effect ively find 
the novel thoughts after breaking the existing mental fixation. To answer this question, Chinese scholars 
recently have raised the prototype heuristic theory10. Supported by the findings of experimental study on the 
brain mechanism of epiphany, this theory is regarded as a universal explanatory theory for creative thinking.  
Findings by Chinese scholars, represented by psychologist Zhang Qinglin, prove that from the 
perspective of information processing, epiphany is a process of prototype activat ing. In problem solving, if 
the proper prototypes in the brain and the heuristic information contained in them are activated, epiphany 
will occur. Prototypes here refer to not the objective external world but the subjective cognition and 
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representation of the brain to the external world, that is, the cognitive event that has a heuristic effect on 
solving the problem. The prototype abounds in information but not all the information is helpful. Only the  
Information Preparing information that can contribute to creative solving of the problem is decisive 
heuristic information, such as some principles or approaches. All in all, according to the prototype heuristic 
theory, epiphany means activating the heuristic information that is crucial to problem solving. Inst inct, 
inspiration and insight cannot occur without prototype heuristics. This theory thoroughly reveals the 
essence of creative thinking in reality. 
2.3 Enlightenment of prototype heuristic mechanism on enhancing epiphany ability  
According to the prototype heuristic theory, epiphany is a three-phase process: fixation relaxation, prototype 
activation and acquisition of proper heuristic information2, and the abilities corresponding to the three phrases 
can work as important indicators to measure individual insight ability. Some individuals can activate the 
relevant prototypes promptly and accurately while others can do it properly. It is crucial as well for individuals 
to acquire the key heuristic information from the activated prototypes. Although some individual can activate 
the prototype, they can’t obtain the key heuristic information for they only pay attention to the superficial 
features of the prototype and thus can’t elicit an insight and solve the problem effectively. 
Epiphany is an unexpected and sudden moment of creatively solving a problem. It can occur within a few 
minutes after a problem is presented, or in several hours or even several days later, or never if no external help 
comes to rescue. It is hoped that with the application of some thinking strategies to guide individuals, we can 
help them rapidly find the prototype in problem solving. Instead of waiting blindly for the prototype to turn up 
by itself, the individual can search the prototype in an orderly and controlled way and the searching domain can 
extend from the limited stored information in the brain to the wealth of information on the internet. The key in 
enhancing epiphany ability is to change the individual’s way of perceiving the world and the way of processing 
information and make the individual see through the complexity of the reality and get the crucial heuristic 
information from the prototype.  
Although psychological studies have found the mechanism eliciting insight, pointing out that there are 
marked individual differences in the ability to activate prototypes and creative individuals enjoy more such 
abilities2, it does not say anything about how to enhance insight ability10. Such problems still remain unsolved 
as how to help individual think out of the box, how to change automatic processing of information into 
controlled processing, how find the prototype in reality and how to overcome the interferences and get the key 
heuristic information from the prototype.    
3. The systematic scheme study on how to enhance epiphany ability 
3.1 Summary of the theories and methods of epiphany-enhancement studies 
The studies on epiphany home and abroad are mainly conducted in the psychological field and general 
psychologists focus their attention mainly on the definition of epiphany, the information processing mechanism 
of epiphany and brain mechanism. Till now, there is no study on how to use thinking strategy to enhance 
epiphany ability. 
When it comes to the study of human innovation ability, theory of creativity emphasizes various innovation 
skills, which psychologically employ individual knowledge to construct solutions. These skills depend too 
much on experiences, background knowledge, psychological factors and individual wisdom, which makes them 
random and contingent11. Therefore theory of creativity doesn’t fundamentally solve the problem of how to 
catalyze epiphany and improve thinking ability. 
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Proposed by Chinese scholar Cai Wen in 1983, extenics is such a cross science that it uses formal model to 
research the extension possibility of things, the rules and methods of innovation, and applies all of them to 
solve contradictory problems. It utilizes extension innovation methods to conduct systematic divergence, 
extension transformation, optimal appraisal and computation, helps innovation and improves the innovation 
ability of common people12.However how to enhance epiphany ability with extension theory needs more 
systematic and intensive research. 
Proposed by Soviet scholar Genrich S1Altsh Llller in 1946, Theory of Inventive Problem Solving or TRIZ 
put forward 8 basic principles of technical system evolution and 40 principles of solving technical conflicts. It 
developed a Substance-field model to solve problems, constructed a knowledge base by using such knowledge 
as physics, chemistry, geometry and engineering and put forward Algorithm for Inventive Problem Solving, 
known as ARIZ. TRIZ successfully reveals the inner rules and principles of invention, tries to clarify and 
emphasize the conflicts in a system with the aim to thoroughly solve problems and get the ultimate ideality. But 
the systematic study on how TRIZ can lead to epiphany is still inadequate.  
From the above summary, it is clear that every discipline has its own focus and has made some local 
breakthrough, but when it comes to how to catalyze epiphany, there is no systematic integral coordinated 
scheme. In addition, most studies make inadequate use of the characteristics, implication and rich resources of 
internet in this information age. Supported by the cognitive mechanism and nerve mechanism unveiled by 
psychology and fully making use of the rich resources of information age, the systematic study on epiphany 
enhancing scheme will be a new way to improve individual innovation ability and become a charming new 
field for scientific research.  
3.2 Systematic scheme designing 
theory of creativity, extenics and TRIZ all have studies how to enhance individual creativity from 
independent perspectives. The present paper intends to integrate their findings to develop a systematic scheme 
and find the breakthrough point for epiphany studies. The scheme is designed as follows: 
A streamlined and formalize framework is constructed with extension theory and TRIZ as the main line. By 
taking extension transformation methods as the main source and integrating data mining and knowledge 
management and with the help from an external brain — internet, a basic element base is established. After 
extension analysis, the problem under discussion will be further fully understood and a model will be formed to 
search the prototypes in a dynamic spherical scanning manner and to abstract the key information, which, to 
certain extent, can elicit epiphany.   
3.2.1 Fixation-breaking strategy based on extension analysis and extension transformation 
Cognitive psychology holds that when one encounters a problem, one tends to use the repeatedly use 
program and search along the habitual direction and thus psychological fixation comes into being, which 
hinders the solving of problems. According to theory of creativity mental fixation presents itself in such forms 
as thinking fixation, method fixation, concept fixation, function fixation and structural rigidities. Without 
external interferences, individuals usually try to break the shackles of mental fixation by relaxing nerve, 
stopping to rest or forgetting the previous problem-solving programs. The automatic elimination of mental 
fixation is unpredictable and is much affected by individual personality traits, mood state and motivation. Both 
representation change theory and prototype heuristic theory reveal that the first step for the occurrence of 
epiphany is to think out of the box. The findings of extenics provide us a thinking strategy to break mental 
fixation: 
According to extenics, all matters are extensible. One matter can have many characteristics and one 
characteristic can be possessed by many matters. One quantitative value can be held by many characteristics of 
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the same objects or by the same characteristic of many objects13. No object is isolated from one another and is 
interrelated with other objects in this way or that. Based on the extensibility of matters, by transforming the 
objective, condition, channel, time and space of a problem, one can do the following to the condition goal and 
possible solutions: replacement, decomposition, increasing or decreasing, expansion or contraction, and 
duplication in the hope that one can break the constraints of mental fixation and achieve the goal14. 
3.2.2 Proposals on how to enhance prototype activation ability based on basic-element base and knowledge 
effect base 
The reason for a cognitive event to turn into an epiphany prototype is that it shares the potential similarities 
with the problem at hand.  They can be similar in function, structure or principle. The similarities are quite 
noticeable. It is worth noting that in the psychological study of prototype activation, individuals depend on 
many information channels to randomly collect information of prototypes at any minute. The information is 
usually in chaos, so individual prototype activation is a process of unpredictable automatic processing.  
The quantity of knowledge will affect the speed of prototype activation. Basic-element analysis and basic-
element base will be used. TRIZ knowledge effect base and the wealth of dynamic information in the internet 
will be made used of. With the help of basic-element base and knowledge base, the individual, with the skill of 
knowledge mining, can expand his prototype searching domain and improve his searching from randomly 
expecting the sudden appearance of the prototype to searching in an orderly way. The following is the 
hypothesis: 
First one should learn how to make abstract basic-element analysis on all matters. Basic-element theory 
defines basic elements of “matter-element”, “affair-element” and “relation-element” for modeling the goal and 
conditions of innovation. It provides formalized languages that describe knowledge and information. The basic-
element theory is a guide to collect information and think in a systematical way15. Dynamic matter with 
multiple characteristics can be expressed as  
 
By web technology, we can collect more attributes from website or fill in by volunteers worldwide on the 
web, such as what Wikipedia do.  
The characteristics and quantitative values of matters and relations are omnipresent on the internet. Through 
such technologies as key-word searching and categorizing, one can abstract characteristics and quantitative 
values from the immense wealth of data to construct a basic-element base and provide material for solving 
epiphany problem. With constant information collection and coordinated supplement from the internet and 
mobile network, the basic-element base will be continuously developed16. The vast quantity of orderly and 
abstract information can help individuals get rid of the constraints of limited cognition and expand the domain 
of prototype searching. The abstract information in the basic-element base can reflect the essence of matters 
and rule out a quantity of interference information. By using analogical thinking strategy and focus approach 
proposed by theory of creativity, one can promptly find the similarities of some features and spot the heuristic 
prototype among the seemingly irrelevant matters. What’s more, the mature knowledge effect base constructed 
by TRIZ and the 40 invention principles and technical evolution principles of TRIZ are available to individuals 
in problem solving. Therefore, prototype activation is no longer uncontrollable and unpredictable. 
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3.2.3 The effect of conjugate analysis and 48 engineering parameters of TRIZ on acquiring accurate heuristic   
information   
Based on basic-element analysis, extenics provides methods of analyzing the structure and relations of 
matters from such four aspects as materiality, systematicness, dynamics and oppositeness. These methods, 
called conjugate analysis, offer new perspectives for people to analyze matters’ structure and relations more 
comprehensively17.  
In inventive problem solving, TRIZ categorizes inventive problems into 48 universal engineering parameters. 
All problems can find the correspondent standard techniques among the typical conflicts represented by the 48 
engineering parameters. With the conjugate analysis and 39 technical parameters, one can rule out the 
interference of useless information in the prototype, locate the key information spontaneously, get inspired and 
finally elicit the occurrence of epiphany.  
3.3 The streamline of the systematic method 
      From the above-mentioned, it can be seen that epiphany can be accelerated with the help of methods, 
strategies and tools. The systematic thinking streamline is as follows: 
(1)  Classify problems.  One problem solving that needs epiphany usually contains many different conflicts. 
To those incompatible conflicts, one can try basic-element analysis, that is, extension transformation. 
To those opposite conflicts, one can try the transformation bridge in extension innovation methods. To 
those inventive problems, one can resort to the tools and methods provided by TRIZ. 
(2)  Use formalized language. One can make basic-element analysis to those problems at hand, extract the 
matter-elements, affair-elements and relation-elements to describe matters, affairs, relations and 
problems. 
(3)  Try to find the solution by using the 48 engineering parameters of TRIZ and the conflict matrix formed  
by 40 innovation methods.  
(4)  If no solution is worked out, one can turn to conjugate analysis of extenics for help by analyzing 
material parts and nonmaterial parts, soft parts and hard parts, positive parts and negative parts, and 
potential parts and obvious parts. Thus one can think divergently and comprehensively and get 
information from the given problem from many perspectives, which can certainly help to think out of 
the box.  
(5)  With condition and goal as the starting point, one can conduct route analysis to basic-elements, 
appraisal standards and domain (the limitation in time and space) and find the breakthrough point18. 
(6)  One can use the extension set theory and substance-field analysis method to build a model and locate 
the heuristic information in the prototype by resorting to the 76 standard techniques, basic-element base 
and effect base.  
If one can follow the above procedures step by step, the mental fixation will be broken, prototype activated, 
key information obtained and as a result the problem solved. 
4. Thoughts on Further Future Research 
The new systematic scheme to elicit the occurrence of epiphany is established on the basis of extenics, 
theory of creativity, TRIZ and internet. Further experimental study is needed to verify its effectiveness. In the 
days to come, we will work together with scholars in the fields of psychology, extenics, theory of creativity and 
TRIZ, design some parallel experiments to observe the effectiveness of the systematic scheme for enhancing 
epiphany. Nuclear magnetic resonance will be used to observe brain activity, which will be helpful in finding 
out the rules of brain activity after individual are trained with the methods of facilitating epiphany. All in all it 
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is hoped that this research can help find the scientific method to interfere with the enhancement of creative 
thinking ability and eventually be applied to the cultivation of innovation talents. 
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